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Rayleigh-Plesset 1 Keller-Miksis
$N$
:
$(1- \frac{\dot{R}_{i}}{c})R_{?}.$ $+( \frac{3}{2}-\frac{\dot{R}}{2c})\dot{R}^{2}=\frac{1}{p}(1+\frac{\dot{R}}{c})p_{s.i}+\frac{R_{i}d}{\rho cdt}p_{s,l}-\sum_{\prime j\cdot 1.ji}^{N}\frac{1d(R_{j}^{2}\dot{R}_{j})}{D_{ij}dt}$ , (1)
$p_{s,i}=p_{b,i}- \frac{2\sigma}{R_{i}}-\frac{4\mu\dot{R}_{i}}{R_{i}}-p_{\alpha}(t)-P_{0}$ , (2)
$i=1,2,\ldots,N$.
$=R(t)$ $i$ $c=1450m/s$ $\rho=13528kym^{3}$
$D_{ij}$
$i$ $i$ $P_{b}$ $\sigma=0.47N/m$
$\mu=1.52x10^{-3}$ Pa $s$ $p_{\epsilon r}(t)$
( ) $P_{0}=0.1013$ MPa $d/dt$
(1)
$p= \frac{\rho d(R^{2}\dot{R})}{rdt}+o(\frac{1}{r^{4}}I,$ (3)
( $r$ )
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( 0.28 Pa)
$\sqrt{}\backslash$
$p_{b,i}$ van der Waals [22, 231
$p_{b,i}=(P_{0}+ \frac{2\sigma}{R_{0}})(\frac{R_{i0}^{3}-h_{i}^{3}}{R_{i}^{3}-h_{i}^{3}})^{\kappa}$ , (4)
$R_{i0}$ $h_{j}$ $i$ hard-core
radius ( $=R_{i0}$ /11.26 for mercury and $=R_{i0}/9.81$ for helium) $\kappa_{i}$
$[11]$ [22-24]
:
$\kappa_{i}=\{\begin{array}{ll}1 forR_{i}(t)>\beta R_{i0}(\beta\approx 0.2),\gamma otherwise.\end{array}$
$\gamma$ ( $=5/3$ for mercury and helium) o
TIME [ms]
Fig. 4. (a) ( $R_{i0}=5\mu m,$ $8\mu m$ ,
$9\mu m,$ $10\mu m,20\mu m$ ) (b) ( $P_{0}$ ) (a)
$(\mu m)$
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Fig. 5. $D_{12}$ $(R_{10}=10\mu m$ $R_{20}=100\mu m)$
$D_{12}\geq 3000\mu m$
$D_{12}\leq 2000\mu m$
4.
$p_{er}$ :
$p_{\alpha}=\{\begin{array}{ll}-1.25P_{0} for 0s<t\leq\iota_{d} ,-1.25(2-t/t_{d})P_{0}. for t_{d}<t\leq 2t_{d},0P_{0} otheIwise.\end{array}$ (5)
-125PPQ $t_{d}=0.5ms$ [Fig.
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$S$
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Fig. 8. Fig. 7 $R_{10}=20\mu m_{\text{ }}$
$D_{12}\geq 3000\mu m$ 1
$\ovalbox{\tt\small REJECT}_{2}\leq 2000\mu m$
84
Fig. 6 $D_{12}=2000\mu m$
$R_{20}=100\mu m$ $R_{10}=10\mu m$
[Figs. 5(c) and $5(d)$ ]
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( $R_{20}=300\mu m$ ; Fig.
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Fig. 7 Fig. 8 $R_{10}$ $D_{12}$ $\max(R_{l})\#\overline{?}_{0}$ $R_{20}$
$D_{12}$
$D_{12}$
2( )
1( )
1 2
$(p_{ng})$
[251 :
$\dot{R}=\sqrt{\frac{-2p_{ng}}{3\rho}}$ . (6)
$p_{ng}=P_{0}-1.25P_{0}=-0.25P_{0}$
(6)
(a) $1/R^{n}(n\geq 1)$
(b) $\ddot{R}\approx 0$
(c) $\dot{R}$ $c$
Rayleigh-Plesset Keller-Miksis
0 $>R_{j0}$ $R_{i}(t)>R_{j}(t)$
$\ddot{R}_{2}\approx 0$
(3) (6) 2 1
$P_{2}$ :
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Fig. 9. (a) (b) 1( )
$R_{10}=10\mu m$ $R_{20}=100\mu m$ $D_{12}=2000\mu m$
( ) $\infty$ ( ) (b) (8)
$D_{12}=2000\mu m$ 2
$p_{2}(t) \approx-\frac{4R_{2}(t)}{3D_{12}}p_{ng}$ . (7)
$p_{\alpha}=-1.25P_{0}$ 1 $P_{t.1}$
:
$p_{t,1}=p_{ng}+p_{2}$
$\approx-0.25P_{0}+\frac{1}{3}\frac{R_{2}}{D_{12}}P_{0}$. (8)
(7) $p_{2}$ $R_{2}$ $D_{12}$
(7) $p_{2}$
2 1 Fig. 9(b)
$P_{0}+p_{\alpha}+(p/D_{12})d(R_{2}^{2}\dot{R}_{2})/dt$ [ (3)] 1
$R_{10}=10\mu m$ . $R_{20}=100\mu m$ $D_{12}=2000\mu m$ ( )
\infty ( ) [ Fig. 6(a) ]
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